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We cla im: 

1 A method for operating an engine with an emrssron 

control device in an exhaust system of the engine, and an art 
introduction device coupled to the engine exhaust system, 

method comprising: . . Hon 

, jrt oneratinq the engine with ignition 
after an engine start, operating 

t-nrmie timing and combusting a 
timing retarded from optimal torque timi y 

lean air-fuel mixture; 

continuing said operation untii an exhaust system 
temperature reaches a pre-selected value; and 

after reaching said pre-selected temperature value, 
operating the engine with a rich air-fuel mixture and 

, ■ c2 ;j ,i r introduction device, 

commencing adding of air via said air intro 

-in rlaim 1 wherein said exhaust 

2 The method recited m Claim i 

system' temperature is an exhaust manifold temperature and said 
pre-selected value is an auto-ignition temperature. 

3 The method recited in Claim 1 wherein said exhaust 
system temperature is an exhaust gas temperature. 

4. The method recited in Claim 1 wherein said rich air- 
fuel mixture is richer than about 12:1. 

5 The method recited in Claim 1 wherein said operating 
the engine with said rich air-fuel mixture and said adding of 
alr via said air introduction device is suspended in response 
to an indication. 

30 6 The method recited in Claim 5 wherein said indication 

" is based on whether the engine is in an idle condition. 
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, The Method recited in Claim 5 wherein said indication 
is based on whether engine airfiow is greater than a 
predetermined amount. 

8 . The method recited in Claim 1 wherein said air 
introduction device is an air pump. 

in Maim 8 wherein a voltage 

9 The method recxted m Claim o 

4<i .Hiusted to control an amount of air 
applied to said pump is ad D ustea ro 

added via said pump. 

. j i n riaim 9 further comprising 

10 The method recited in Claim y ruriz 

. a j. 3 Hdpd via said pump based on 
determining said amount of air added via 

exterior conditions. 

u The method recited in Claim 10 wherein said exterior 
conditions include at least atmospheric pressure and 
temperature . 

12 The method recited in Claim 1 wherein after reachrng 
3ald pre-selected temperature value, the engine is operated 
„ith ignition timing adjusted based on said rich air-fuel 
ratio. 

13 The method recited in Claim 1 further comprising 
adjusting said rich air-fuel ratio based on an amount of arr 
added via said air introduction device. 

14 The method recited in Claim 1 further comprising 
adjusting air entering the engine when transitioning from sard 
lean operation to said rich operation. 
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15 A method for operating an engine with an emission 
control device in an exhaust system of the engine, and an air 
introduction device coupied to the engine exhaust system, the 

method comprising: 

in response to an indication that exhaust temperature rs 
bel ow a first threshold, operating the engine with ignitron 
timing retarded from optimal torque timing to combust a lean 

air-fuel mixture; 

in response to an indication that exhaust temperature rs 
above said first threshold and below a second threshold, 
operating the engine to combust a rich air-fuel mixture and 
adding air to the exhaust system via sard air introductron 
device; and 

in response to an indication that exhaust temperature 
above said second threshold, operating the engine near 
stoichiometry . 

16. The method recited in Claim 15 wherein said rich 
operation is richer than 12:1. 

17 The method recited in Claim 15 wherein said air 
introduction device is a pump coupled to the exhaust system. 

18 The method recited in Claim 15 wherein said exhaust 
temperature is an exhaust manifold temperature estimated based 
on engine operating conditions. 



19 a me thod for operating an engine with an emission 
control' device in an exhaust system of the engine, and an art 
introduction device coupled to the engine exhaust system, 

method comprising: 

w „en exhaust temperature is below a first threshold, 
operating the engrne with ignition timing retarded from 
optimal torgue timing to combust a lean air-fuel 

„ he n exhaust temperature is above said first threshold 
and below a second threshold, operating the engine to comhust 
10 a rich air-fuel mixture and adding air to the exhaust system 
via said air introduction device; and 

wh en exhaust temperature is above said second threshold, 
operating the engine near stoiohiometry . 

20 The method recited in Claim 19 wherein when exhaust 
temperature is above said second threshold, said engine is 
operated with ignition timing near optimal torgue timrng. 

, i . ri-Hm iQ further comprising, 

21 The method recited in Claim iy rurrn 

20 when exhaust temperature is above said first threshold and 

oelow said second threshold, operating the engine to combust 
said rich air-fuel mixture and adding air to the exhaust 
system via said air introduction device, and discontinuing 
said operation when at least one of the following co* Uon 
25 occur: a non-idle condition, or engine airflow rs greater than 

a predetermined amount. 
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